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ABSTRACT-: 



'PURPOSE: To stably form a contact window which has an excellent electrode coverage. 

CONSTITUTION: After a single-crystal silicon oxide film 11 is formed on the surface of a 
semiconductor substrate 10, a polycrystalline silicon film 12 containing no dopant and single- 
crystal silicon nitride film 13 are successively formed on the film 11. The nitride film 13 is 
then removed from the forming area of a contact window 16 and the film 12 in the forming area 
is thermally oxidized. After oxidizing the film 12, oxide films 15 and 11 are removed from the 
forming area by using a fluorine-based etchant and the nitride film is removed from the same 
area. Therefore, the edge section of the window 16 becomes smooth. 
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The title formation of micro- ***contact*** holes (size 1 .mu.m 
rule-level) involves forming an oxide film on a single crystal Si 
semiconductor substrate, depositing a non-doped polycryst. Si film on 
oxide film, forming a single cryst. Si nitride film on the Si film, 
selectively ***removing*** the Si nitride film for opening in 
formation of a ***contact*** hole, thermally ***oxidizing*** the 
non-doped ***polycryst*** . ***si*** which is exposed through the 
nitride film, ***etching*** to ***remove*** the thermally oxidized 
film with F-contg. ***etchant*** , and subsequently ***removing*** 
the remaining nitride film. The process gives the opening a rounded 
corner of the opening edges so as to provide an refractory metal bump 

***contact*** electrode in the hole with an improved and secured 
adhesion in the hole. I 
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ABSTRACTED- PUB-NO: JP 08236475A 
BASIC-ABSTRACT: 

The method involves forming initially a single crystal silicon oxide film (11) over the surface 
of a semiconductor substrate (10) . 

A polycrystalline film (12) and a nitride film (13) are formed sequentially over the surface of 
the oxide film. Then, the predetermined portion of the nitride and polycrystalline film is 
removed by etching using fluorine system. Thus, a contact window (16) is formed as covering 
nature of an electrode by heat oxidation process. 

ADVANTAGE - Reduces number of process. Enables durability and reliability of electrode wiring 
to be improved. 
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l.This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 

3 . In the drawings, any words are not translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The process which is the approach of forming the contact aperture for contacting an electrode on the surface 
of a semiconductor device, and forms the oxide film of single crystal silicon in the front face of said semiconductor 
device, The process which forms the polycrystal film of single crystal silicon which does not contain the dopant which 
contributes to electric conduction on the oxide film, The process which forms the high-melting film which consisted of 
refractory materials on the polycrystal film, The process which carries out etching removal of said high-melting film of 
the part which forms a contact aperture alternatively, The process which oxidizes said polycrystal film of the part 
which forms said contact aperture by thermal oxidation, The formation approach of the contact aperture characterized 
by having the process which removes said oxide film of the part which forms said contact aperture by the etchant of a 
fluorine system, and the process which carries out etching removal of said high-melting film. 

[Claim 2] The process which is the approach of forming the contact aperture for contacting an electrode on the surface 
of a semiconductor device, and forms the oxide film of single crystal silicon in the front face of said semiconductor 
device, The process which forms the polycrystal film of single crystal silicon on the oxide film, and the process which 
carries out etching removal of said polycrystal film around the part which forms said contact aperture alternatively, The 
process which oxidizes said polycrystal film by thermal oxidation, and the process which forms a CVD oxide film in a 
front face by CVD, The process which carries out etching removal of the oxide film and CVD oxide film which were 
formed of thermal oxidation of the part which forms said contact aperture alternatively, The process which carries out 
etching removal of said polycrystal film exposed to the part which forms said contact aperture, The formation approach 
of the contact aperture characterized by having the process which removes said oxide film of the part which forms said 
contact aperture, said oxide film of the circumference of it, and said CVD oxide film by the etchant of a fluorine 
system. 

[Claim 3] The process which is the approach of forming the contact aperture for contacting a surface predetermined 
field and a surface electrode, and forms the oxide film of single crystal silicon in the front face of said semiconductor 
device with the semiconductor device which forms the gate of metal-oxide-semiconductor structure in a front face, The 
process which forms the polycrystal film containing the dopant which contributes to electric conduction of single 
crystal silicon on the oxide film, The process which carries out etching removal of said polycrystal film other than the 
part which forms the part which forms said gate, and said contact aperture alternatively, The process which forms a 
CVD oxide film in a front face by CVD, and the process which carries out etching removal of said oxide film and CVD 
oxide film of the part which forms said contact aperture, The process which carries out etching removal of said 
polycrystal film exposed to the part which forms said contact aperture, The formation approach of the contact aperture 
characterized by having the process which removes said oxide film of the part which forms said contact aperture, said 
oxide film of the circumference of it, and said CVD oxide film by the etchant of a fluorine system. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention and one micrometer It is related with the formation approach of contact 

apertures, such as an MOS semiconductor device of the Ruhr level. 

[0002] 

[Description of the Prior Art] 1 micrometer A detailed process does not specialize but various processes are devised by 
formation of the contact aperture of the semiconductor device of the Ruhr level. Here, two examples are explained 
among those. / 

[0003] Based on the sectional view of drawing 4 , an example of the formation approach of the conventional contact 
aperture is explained. Generally, before forming a contact aperture, it is in the condition that the oxide film 2 for an 
insulation was formed in the front face of the semi-conductor substrate 1, as [ show / in (a) ]. As it is, If the contact 
aperture of a detailed pattern is opened, since the covering nature of the electrode formed in the contact aperture 
worsens, as the level difference section will be in a stairway condition, and it is shown in (b), the CVD oxide film 3 
with a little bad compactness will be vapor-deposited on an oxide film 2 from an oxide film 2. Next, as shown in (c), 
etching removal of the oxide film 2 and the CVD oxide film 3 of a part to form a contact aperture in is carried out 
alternatively, and the contact aperture 4 is formed. Furthermore, as shown in (d), by annealing (heat treatment), the 
edge 5 of the upper limit section of the CVD oxide film 3 of contact aperture 4 perimeter is rounded off, and the 
covering nature of the electrode formed in the contact aperture 4 is improved. 

[0004] The example from which the formation approach of the conventional contact aperture differs based on the 
sectional view of drawing 5 is explained. First, as shown in (a), after forming the oxide film 7 for an insulation in the 
front face of the semi-conductor base 6, as shown in (b), the CVD oxide film (hereafter referred to as PSG8.) 
containing P205 is vapor-deposited on an oxide film 7. Next, if the oxide film 7 and PSG8 of a part to form a contact 
aperture in are alternatively etched as shown in (c), since the etching speed of PSG8 is quicker than an oxide film 7, 
and the edge 10 of the contact aperture 9 becomes a smooth configuration, the covering nature of an electrode will be 
improved. 
[0005] 

[Problem(s) to be Solved by the Invention] However, it was difficult to form a contact aperture in the configuration 
shown in drawing 4 and drawing 5 stably by the approach explained above. 

[0006] This invention is 1 micrometer the place which it was made in view of the above-mentioned technical problem, 
and is made into the purpose. It is in offering the formation approach of the contact aperture which can form the good 
contact aperture of the covering nature of an electrode stably in the semiconductor device of the Ruhr level. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the formation approach of a contact 
aperture according to claim 1 The process which is the approach of forming the contact aperture for contacting an 
electrode on the surface of a semiconductor device, and forms the oxide film of single crystal silicon in the front face of 
said semiconductor device, The process which forms the polycrystal film of single crystal silicon which does not 
contain the dopant which contributes to electric conduction on the oxide film, The process which forms the high- 
melting film which consisted of refractory materials on the polycrystal film, The process which carries out etching 
removal of said high-melting film of the part which forms a contact aperture alternatively, It is characterized by having 
the process which oxidizes said polycrystal film of the part which forms said contact aperture by thermal oxidation, the 
process which removes said oxide film of the part which forms said contact aperture by the etchant of a fluorine 
system, and the process which carries out etching removal of said high-melting film. 
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[0008] The process which the formation approach of a contact aperture according to claim 2 is the approach of forming 
the contact aperture for contacting an electrode on the surface of a semiconductor device, and forms the oxide film of 
single crystal silicon in the front face of said semiconductor device, The process which forms the polycrystal film of 
single crystal silicon on the oxide film, and the process which carries out etching removal of said polycrystal film 
around the part which forms said contact aperture alternatively, The process which oxidizes said polycrystal film by 
thermal oxidation, and the process which forms a CVD oxide film in a front face by CVD, The process which carries 
out etching removal of the oxide film and CVD oxide film which were formed of thermal oxidation of the part which 
forms said contact aperture alternatively, The process which carries out etching removal of said polycrystal film 
exposed to the part which forms said contact aperture, It is characterized by having the process which removes said 
oxide film of the part which forms said contact aperture, said oxide film of the circumference of it, and said CVD oxide 
film by the etchant of a fluorine system. 

[0009] The formation approach of a contact aperture according to claim 3 is the semiconductor device which forms the 
gate of metal-oxide-semiconductor structure in a front face. The process which is the approach of forming the contact 
aperture for contacting a surface predetermined field and a surface electrode, and forms the oxide film of single crystal 
silicon in the front face of said semiconductor device, The process which forms the polycrystal film containing the 
dopant which contributes to electric conduction of single crystal silicon on the oxide film, The process which carries 
out etching removal of said polycrystal film other than the part which forms the part which forms said gate, and said 
contact aperture alternatively, The process which forms a CVD oxide film in a front face by CVD, and the process 
which carries out etching removal of said oxide film and CVD oxide film of the part which forms said contact aperture, 
The process which carries out etching removal of said polycrystal film exposed to the part which forms said contact 
aperture, It is characterized by having the process which removes said oxide film of the part which forms said contact 
aperture, said oxide film of the circumference of it, and said CVD oxide film by the etchant of a fluorine system. 
[0010] 

[Function] First, the formation approach of a contact aperture according to claim 1 forms the oxide film of single 
crystal silicon on the surface of a semiconductor device, forms the polycrystal film of single crystal silicon which does 
not contain the dopant which contributes to electric conduction on the oxide film, and forms the high-melting film 
which consisted of possible r efractory materials of selectivity etching on the polvcrvstal fil m. Next, etching removal of 
the high-melting film of the part which should form a contact aperture is carried out alternatively, the polycrystal film 
(polycrystal film of the part which forms a contact aperture) which is not covered with the high-melting film by thermal 
oxidation is oxidized completely, the polycrystal film is locally changed into the oxide film, and overall etching is 
carried out by the etchant of fluorine systems, such as a hydrofluoric acid. Thereby, the oxide film of the part which 
should form a contact aperture is etched alternatively. Since the polycrystal film near the part which serves as a contact 
aperture among the polycrystal film covered with the high-melting film in the case of thermal oxidation oxidizes and 
changes to an oxide film, the upper limit section of a contact aperture serves as a smooth configuration. Thereby, the 
covering nature of an electrode improves. 

[001 1] After the formation approach of a contact aperture according to claim 2 removes the polycrystal film of the 
perimeter by selectivity etching so that the polycrystal film may remain in the part which forms the oxide film of single 
crystal silicon on the surface of a semiconductor device, forms the polycrystal film of single crystal silicon on the oxide 
film first, and forms a contact aperture, it oxidizes the polycrystal film by thermal oxidation, and forms the oxide film 
for an insulation (CVD oxide film) in a front face. Furthermore, etching removal of the oxide film and CVD oxide film 
which were formed of thermal oxidation of the part which forms a contact aperture is alternatively carried out using a 
photolithography process. 

[0012] Next, without using a photolithography process, to the oxide film of silicon, by the high etchant of selectivity, 
overall etching of the polycrystal film exposed to the part which forms a contact aperture is carried out, and it is 
removed. Furthermore, overall etching is carried out until the oxide film of the part which forms a contact aperture is 
removed by the etchant of fluorine systems, such as a hydrofluoric acid. Since the oxide film around the part used as a~ 
contact aperture (an oxide film and CVD oxide film) is also etched isotropic at this time, the side face of the part used 
as a contact aperture serves as a configuration which inclined gently, and its covering nature of an electrode improves. 
Moreover, there is an advantage that the photolithography process for forming a contact aperture ends at once. 
[0013] The formation approach of a contact aperture according to claim 3 is the approach of forming a contact aperture 
in the semiconductor device which forms the gate of metal -oxide-semiconductor structure in a front face. First, etching 
removal of the polycrystal film other than those parts is alternatively carried out using a photolithography process so 
that the polycrystal film may remain in the part which forms the oxide film of single crystal silicon on the surface of a 
semiconductor device, and forms the part and contact aperture which form the polycrystal film of the silicon containing 
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a dopant with which a part serves as the gate of metal -oxide-semiconductor structure, and form the gate on the oxide 
film. 

[0014] Next, after carrying out etching removal of the oxide film and the CVD oxide film formed of thermal oxidation 
of the part which oxidizes the polycrystal film by thermal oxidation, forms the oxide film for an insulation (CVD oxide 
film) in a front face, and forms a contact aperture alternatively using a photolithography process, overall etching of the 
polycrystal film exposed to the part which forms a contact aperture is carried out, and it removes by the high etchant of 
selectivity to the oxide film of silicon, without using a photolithography process. Overall etching is carried out until the 
oxide film of the part which forms a contact aperture is finally removed by the etchant of fluorine systems, such as a 
hydrofluoric acid. By this approach, like the formation approach according to claim 2, the side face of the part used as a 
contact aperture serves as a configuration which inclined gently, and its covering nature of an electrode improves. 
Moreover, the photolithography process for a process not increasing remarkably, since the photolithography process for 
forming the gate of metal-oxide-semiconductor structure etc. can be used for contact fenestration, and forming a 
contact aperture has the advantage of ending at once. 
[0015] 

[Example] Based on the sectional view of drawing 1 , one example of the formation approach of the contact aperture of 
this invention is explained. However, although it is explained that a semiconductor device is a semi-conductor 
substrate, it is not limited to an example. First, as shown in (a), the oxide film 1 1 of silicon is formed in the front face 
of the semi-conductor substrate 10, and as shown in (b), the polycrystal film (contest 12 following and non dope 
polysilicon) of the silicon which does not contain a dopant is formed on the oxide film 11. 

[0016] Next, as shown in (c), on contest 12 this non dope polysilicon, by CVD, the nitride 13 of the silicon which is the 
high-melting film is formed, as shown in (d), etching removal of the nitride 13 of the part which forms a contact 
aperture is alternatively carried out using a photolithography process, and opening 14 is formed. 
[0017] Furthermore, as shown in (e), contest 12 (contest 12 non dope polysilicon exposed to opening 14) non dope 
polysilicon which is not covered with a nitride 13 by thermal oxidation is oxidized completely, and the oxide film 15 
which reaches the lower layer oxide film 1 1 is formed. At this time, an about 14-opening part will oxidize from the part 
near opening 14 among contests 12 non dope polysilicon covered with the nitride 13. 

[0018] Next, as shown in (f), after using a nitride 13 as a mask, removing an oxide film 15 and its lower layer oxide 
film 1 1 (oxide film of the part which forms a contact aperture) by the etchant of fluorine systems, such as a 
hydrofluoric acid, and forming the contact aperture 16, in order to carry out etching removal of the nitride 13 which 
remained, it dips in a heat phosphoric acid. Finally, an electrode material is made to vapor-deposit, and as shown in (g), 
the electrode 17 in contact with the semi-conductor substrate 10 is formed. Although it was explained that the high- 
melting layer which consisted of refractory materials was the nitride of silicon, you may make it form a contact 
aperture by the same approach in the example shown in drawing 1 , using ajungsten laver as a high-melting la yer 
[0019] The example from which the formation approach of the contact aperture of this invention differs based on the 
sectional view of drawing 2 is explained. Drawing 2 shows how to form a contact aperture in the front face of the semi- 
conductor substrate which forms the gate of an MOS mold semiconductor device in a front face. As shown in (a), the 
oxide film 19 of silicon is formed in the front face of the semi-conductor substrate 18 in which the active region 
(illustration abbreviation) of an MOS mold semiconductor device was formed, and as shown in (b), the polycrystal film 
(following, doped polysilicon 20) of the silicon containing the dopant as the gate of an MOS mold semiconductor 
device is formed on the oxide film 19. 

[0020] Next, as shown in (c), etching removal of the doped polysilicon 20 is alternatively carried out according to a 
photolithography process so that doped polysilicon 21 and 22 may remain in the part which forms the gate, and the part 
which forms a contact aperture, respectively. Furthermore, as shown in (d), doped polysilicon 21 and 22 is oxidized by 
thermal oxidation. At this time, an oxide film 23 is formed all over the front face of the semi-conductor substrate 18. 
[0021] Next, as shown in (e), the CVD oxide film 24 for an insulation is formed on an oxide film 23 using CVD. 
Furthermore, a photolithography process is performed using the pattern which carries out opening of the field of doped 
polysilicon 22, and the boundary region (field which goes into the range of 0.5micrometer extent from doped 
polysilicon 22) of the side of the doped polysilicon 22, and as shown in (f), etching removal of the oxide film 23 and 
the CVD oxide film 24 which are formed the upper part of doped polysilicon 22 and above the boundary region of the 
side is carried out. 

[0022] Furthermore, as shown in (g), after carrying out etching removal of the doped polysilicon 22 exposed to the part 
which forms a contact aperture using the mixed liquor of thin fluoric acid and a nitric acid, etching removal of the 
oxide film 19 of the part which forms a contact aperture, the oxide film 23 around the part which forms a contact 
aperture, and the CVD oxide film 24 is carried out using thin fluoric acid, and the contact aperture 25 is formed. 
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Finally, as shown in (h), the electrode 26 which contacts the semi-conductor substrate 10 in the part of the contact 
aperture 25 is formed. Thus, the covering nature of an electrode 26 improves by constituting. 
[0023] Although the example which forms the gate of an MOS mold semiconductor device in coincidence at the 
process which forms a contact aperture was shown using doped polysilicon, you may constitute from drawing 2 so that 
the configuration of those other than the gate may be formed at the process which forms a contact aperture using polish 
recon. Moreover, you may make it form only a contact aperture at the independent process using the approach shown in 
drawing 2 , and the same approach. The process is explained based on the sectional view of drawing 3 . However, 
suppose that a same sign is attached about the configuration and equivalent configuration which were shown in 
drawing 2 . 

[0024] As are shown in (a), and an oxide film 19 is formed on the semi-conductor substrate 18 and it is shown in (b) by 
drawing 3 , the polycrystal film 27 of silicon is formed on the oxide film 19. Next, as shown in (c), etching removal of 
the polish recon 27 is alternatively carried out according to a photolithography process so that the polish recon 28 may 
remain in the part which forms a contact aperture. Furthermore, as shown in (d), the polish recon 27 is oxidized by 
thermal oxidation. At this time, an oxide film 23 is formed all over the front face of the semi-conductor substrate 18. 
[0025] Next, as shown in (e), the CVD oxide film 24 for an insulation is formed on an oxide film 23 using CVD. 
Furthermore, a photolithography process is performed using the pattern which carries out opening of the boundary 
region (field which goes into the range of 0.5micrometer extent from the polish recon 28) of the upper part of the polish 
recon 28, and the side of the polish recon 28, and as shown in (f), etching removal of the oxide film 23 and the CVD 
oxide film 24 which are formed the upper part of the polish recon 28 and above the boundary region is carried out. 
[0026] Furthermore, as shown in (g), after carrying out etching removal of the polish recon 28 exposed to the part 
which forms a contact aperture using the mixed liquor of thin fluoric acid and a nitric acid, the oxide film 19 of the part 
which forms a contact aperture, the oxide film 23 of the perimeter, and the CVD oxide film 24 are etched using thin 
fluoric acid, and the contact aperture 25 is formed. Finally, as shown in (h), the electrode 26 which contacts the semi- 
conductor substrate 10 in the part of the contact aperture 25 is formed. 
[0027] 

[Effect of the Invention] As explained above, since the configuration of the edge part of a contact aperture can be made 
into a smooth configuration, according to the formation approach of a contact aperture according to claim 1 to 3, the 
covering nature of an electrode improves. Thereby, an open circuit of an electrode can be prevented over a long period 
of time, and improvement in dependability of electrode wiring can be aimed at. 

[0028] Since the photolithography process for forming the gate of an MOS mold semiconductor device etc. can be used 
for contact fenestration according to the formation approach of a contact aperture according to claim 3, the covering 
disposition top of an electrode can be planned without causing the remarkable increment in a routing counter. 
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[Industrial Application] This invention and one micrometer It is related with the formation approach of contact 
apertures, such as an MOS semiconductor device of the Ruhr level. 



[Translation done ] 



TECHNICAL FIELD 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



8/22/05 



JP,08-236475,A [PRIOR ART] 
* NOTICES * 



Page 1 of 1 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

PRIOR ART 

[Description of the Prior Art] 1 micrometer A detailed process does not specialize but various processes are devised by 
formation of the contact aperture of the semiconductor device of the Ruhr level. Here, two examples are explained 
among those. 

[0003] Based on the sectional view of drawing 4 , an example of the formation approach of the conventional contact 
aperture is explained. Generally, before forming a contact aperture, it is in the condition that the oxide film 2 for an 
insulation was formed in the front face of the semi-conductor substrate 1, as [ show / in (a) ]. As it is, If the contact 
aperture of a detailed pattern is opened, since the covering nature of the electrode formed in the contact aperture 
worsens, as the level difference section will be in a stairway condition, and it is shown in (b), the CVD oxide film 3 
with a little bad compactness will be vapor-deposited on an oxide film 2 from an oxide film 2. Next, as shown in (c), 
etching removal of the oxide film 2 and the CVD oxide film 3 of a part to form a contact aperture in is carried out 
alternatively, and the contact aperture 4 is formed. Furthermore, as shown in (d), by annealing (heat treatment), the 
edge 5 of the upper limit section of the CVD oxide film 3 of contact aperture 4 perimeter is rounded off, and the 
covering nature of the electrode formed in the contact aperture 4 is improved. 

[0004] The example from which the formation approach of the conventional contact aperture differs based on the 
sectional view of drawing 5 is explained. First, as shown in (a), after forming the oxide film 7 for an insulation in the 
front face of the semi-conductor base 6, as shown in (b), the CVD oxide film (hereafter referred to as PSG8.) 
containing P205 is vapor-deposited on an oxide film 7. Next, if the oxide film 7 and PSG8 of a part to form a contact 
aperture in are alternatively etched as shown in (c), since the etching speed of PSG8 is quicker than an oxide film 7, 
and the edge 10 of the contact aperture 9 becomes a smooth configuration, the covering nature of an electrode will be 
improved. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As explained above, since the configuration of the edge part of a contact aperture can be made 
into a smooth configuration, according to the formation approach of a contact aperture according to claim 1 to 3, the 
covering nature of an electrode improves. Thereby, an open circuit of an electrode can be prevented over a long period 
of time, and improvement in dependability of electrode wiring can be aimed at. 

[0028] Since the photolithography process for forming the gate of an MOS mold semiconductor device etc. can be used 
for contact fenestration according to the formation approach of a contact aperture according to claim 3, the covering 
disposition top of an electrode can be planned without causing the remarkable increment in a routing counter. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, it was difficult to form a contact aperture in the configuration 
shown in drawing 4 and drawing 5 stably by the approach explained above. 

[0006] This invention is 1 micrometer the place which it was made in view of the above-mentioned technical problem, 
and is made into the purpose. It is in offering the formation approach of the contact aperture which can form the good 
contact aperture of the covering nature of an electrode stably in the semiconductor device of the Ruhr level. 
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[Means for Solving the Problem] In order to attain the above-mentioned purpose, the formation approach of a contact 
aperture according to claim 1 The process which is the approach of forming the contact aperture for contacting an 
electrode on the surface of a semiconductor device, and forms the oxide film of single crystal silicon in the front face of 
said semiconductor device, The process which forms the polycrystal film of single crystal silicon which does not 
contain the dopant which contributes to electric conduction on the oxide film, The process which forms the high- 
melting film which consisted of refractory materials on the polycrystal film, The process which carries out etching 
removal of said high-melting film of the part which forms a contact aperture alternatively, It is characterized by having 
the process which oxidizes said polycrystal film of the part which forms said contact aperture by thermal oxidation, the 
process which removes said oxide film of the part which forms said contact aperture by the etchant of a fluorine 
system, and the process which carries out etching removal of said high-melting film. 

[0008] The process which the formation approach of a contact aperture according to claim 2 is the approach of forming 
the contact aperture for contacting an electrode on the surface of a semiconductor device, and forms the oxide film of 
single crystal silicon in the front face of said semiconductor device, The process which forms the polycrystal film of 
single crystal silicon on the oxide film, and the process which carries out etching removal of said polycrystal film 
around the part which forms said contact aperture alternatively, The process which oxidizes said polycrystal film by 
thermal oxidation, and the process which forms a CVD oxide film in a front face by CVD, The process which carries 
out etching removal of the oxide film and CVD oxide film which were formed of thermal oxidation of the part which 
forms said contact aperture alternatively, The process which carries out etching removal of said polycrystal film 
exposed to the part which forms said contact aperture, It is characterized by having the process which removes said 
oxide film of the part which forms said contact aperture, said oxide film of the circumference of it, and said CVD oxide 
film by the etchant of a fluorine system. 

[0009] The formation approach of a contact aperture according to claim 3 is the semiconductor device which forms the 
gate of metal-oxide-semiconductor structure in a front face. The process which is the approach of forming the contact 
aperture for contacting a surface predetermined field and a surface electrode, and forms the oxide film of single crystal 
silicon in the front face of said semiconductor device, The process which forms the polycrystal film containing the 
dopant which contributes to electric conduction of single crystal silicon on the oxide film, The process which carries 
out etching removal of said polycrystal film other than the part which forms the part which forms said gate, and said 
contact aperture alternatively, The process which forms a CVD oxide film in a front face by CVD, and the process 
which carries out etching removal of said oxide film and CVD oxide film of the part which forms said contact aperture, 
The process which carries out etching removal of said polycrystal film exposed to the part which forms said contact 
aperture, It is characterized by having the process which removes said oxide film of the part which forms said contact 
aperture, said oxide film of the circumference of it, and said CVD oxide film by the etchant of a fluorine system. 
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OPERATION 

[Function] First, the formation approach of a contact aperture according to claim 1 forms the oxide film of single 
crystal silicon on the surface of a semiconductor device, forms the polycrystal film of single crystal silicon which does 
not contain the dopant which contributes to electric conduction on the oxide film, and forms the high-melting film 
which consisted of possible refractory materials of selectivity etching on the polycrystal film. Next, etching removal of 
the high-melting film of the part which should form a contact aperture is carried out alternatively, the polycrystal film 
(polycrystal film of the part which forms a contact aperture) which is not covered with the high-melting film by thermal 
oxidation is oxidized completely, the polycrystal film is locally changed into the oxide film, and overall etching is 
carried out by the etchant of fluorine systems, such as a hydrofluoric acid. Thereby, the oxide film of the part which 
should form a contact aperture is etched alternatively. Since the polycrystal film near the part which serves as a contact 
aperture among the polycrystal film covered with the high-melting film in the case of thermal oxidation oxidizes and 
changes to an oxide film, the upper limit section of a contact aperture serves as a smooth configuration. Thereby, the 
covering nature of an electrode improves. 

[001 1] After the formation approach of a contact aperture according to claim 2 removes the polycrystal film of the 
perimeter by selectivity etching so that the polycrystal film may remain in the part which forms the oxide film of single 
crystal silicon on the surface of a semiconductor device, forms the polycrystal film of single crystal silicon on the oxide 
film first, and forms a contact aperture, it oxidizes the polycrystal film by thermal oxidation, and forms the oxide film 
for an insulation (CVD oxide film) in a front face. Furthermore, etching removal of the oxide film and CVD oxide film 
which were formed of thermal oxidation of the part which forms a contact aperture is alternatively carried out using a 
photolithography process. 

[0012] Next, without using a photolithography process, to the oxide film of silicon, by the high etchant of selectivity, 
overall etching of the polycrystal film exposed to the part which forms a contact aperture is carried out, and it is 
removed. Furthermore, overall etching is carried out until the oxide film of the part which forms a contact aperture is 
removed by the etchant of fluorine systems, such as a hydrofluoric acid. Since the oxide film around the part used as a 
contact aperture (an oxide film and CVD oxide film) is also etched isotropic at this time, the side face of the part used 
as a contact aperture serves as a configuration which inclined gently, and its covering nature of an electrode improves. 
Moreover, there is an advantage that the photolithography process for forming a contact aperture ends at once. 
[0013] The formation approach of a contact aperture according to claim 3 is the approach of forming a contact aperture 
in the semiconductor device which forms the gate of metal -oxide-semiconductor structure in a front face. First, etching 
removal of the polycrystal film other than those parts is alternatively carried out using a photolithography process so 
that the polycrystal film may remain in the part which forms the oxide film of single crystal silicon on the surface of a 
semiconductor device, and forms the part and contact aperture which form the polycrystal film of the silicon containing 
a dopant with which a part serves as the gate of metal-oxide-semiconductor structure, and form the gate on the oxide 
film. 

[0014] Next, after carrying out etching removal of the oxide film and the CVD oxide film formed of thermal oxidation 
of the part which oxidizes the polycrystal film by thermal oxidation, forms the oxide film for an insulation (CVD oxide 
film) in a front face, and forms a contact aperture alternatively using a photolithography process, overall etching of the 
polycrystal film exposed to the part which forms a contact aperture is carried out, and it removes by the high etchant of 
selectivity to the oxide film of silicon, without using a photolithography process. Overall etching is carried out until the 
oxide film of the part which forms a contact aperture is finally removed by the etchant of fluorine systems, such as a 
hydrofluoric acid. By this approach, like the formation approach according to claim 2, the side face of the part used as a 
contact aperture serves as a configuration which inclined gently, and its covering nature of an electrode improves. 
Moreover, the photolithography process for a process not increasing remarkably, since the photolithography process for 

http ://www4 . ipdl . ncipi . go.j p/cgi-bin/tran_web_cgi_ej j e 8/22/0 5 



JP.08-236475, A [OPERATION] 



Page 2 of 2 



forming the gate of metal-oxide-semiconductor structure etc. can be used for contact fenestration, and forming a 
contact aperture has the advantage of ending at once. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

EXAMPLE 



[Example] Based on the sectional view of drawing 1 , one example of the formation approach of the contact aperture of 
this invention is explained. However, although it is explained that a semiconductor device is a semi-conductor 
substrate, it is not limited to an example. First, as shown in (a), the oxide filija. 1 1 of silicon is formed in the front face 
of the semi-conductor substrate 10, and as shown in (b), the poly crystal film (contest 12 following and non dope 
polysilicon) of the silicon which does not contain a dopant is formed on the oxide film 11. 

[0016] Next, as shown in (c), on contest 12 this non dope polysilicon, by CVD, the nitride 13 of the silicon which is the 
high-melting film is formed, as shown in (d), etching removal of the nitride 13 of the part which forms a contact 
aperture is alternatively carried out using a photolithography process, and ogling 14 is formed. 
[0017] Furthermore, as shown in (e), contest 12 (contest 12 non dope polysjwon exposed to opening 14) non dope 
polysilicon which is not covered with a nitride 13 by thermal oxidation is prized completely, and the oxide film 15 
which reaches the lower layer oxide film 1 1 is formed. At this time, an about 14-opening part will oxidize from the part 
near opening 14 among contests 12 non dope polysilicon covered with the nitride 13. 

[0018] Next, as shown in (f), after using a nitride 13 as a.mask, removing an oxide film 15 and its lower layer oxide 
film 1 1 (oxide film of the part which forms a contact aperture) by the etchant of fluorine systems, such as a 
hydrofluoric acid, and forming the contact aperture 16, in order to carry out etching removal of the nitride 13 which 
remained, it dips in a heat phosphoric acid. Finally, an electrode material is made to vapor-deposit, and as shown in (g), 
the electrode 17 in contact with the semi-conductor substrate 10 is formed. Although it was explained that the high- 
melting layer which consisted of refractory materials was the nitride of silicon, you may make it form a contact 
aperture by the same approach in the example shown in drawing 1 , using a tungsten layer as a high-melting layer. 
[0019] The example from which the formation approach of the contact aperture of this invention differs based on the 
sectional view of drawing 2 is explained. Drawing 2 shows how to form a contact aperture in the front face of the semi- 
conductor substrate which forms the gate of an MOS mold semiconductor device in a front face. As shown in (a), the 
oxide film 19 of silicon is formed in the front face of the semi-conductor substrate 18 in which the active region 
(illustration abbreviation) of an MOS mold 1 semiconductor device was formed, and as shown in (b), the poly crystal film 
(following, doped polysilicon 20) of the silicon containing the dopant as thigate of an MOS mold semiconductor 
device is formed on the oxide film 19. |p 

[0020] Next, as shown in (c), etching removal of the doped polysilicon 20 is alternatively carried out according to a 
photolithography process so that doped polysilicon 21 and 22 may remainmi the part which forms the gate, and the part 
which forms a contact aperture, respectively. Furthermore, as shown in (dj, doped polysilicon 21 and 22 is oxidized by 
thermal oxidation. At this time, an oxide film 23 is formed all over the front face of the semi-conductor substrate 18. 
[0021] Next, as shown in (e), the CVD oxide film 24 for an insulation is formed on an oxide film 23 using CVD. 
Furthermore, a photolithography process is performed using the pattern which carries out opening of the field of doped 
polysilicon 22, and the boundary region (field which goes into the range of 0.5micrometer extent from doped 
polysilicon 22) of the side of the doped polysilicon 22, and as shown in (f), etching removal of the oxide film 23 and 
the CVD oxide film 24 which are formed the upper part of doped polysilicon 22 and above the boundary region of the 
side is carried out. 

[0022] Furthermore, as shown in (g), after carrying out etching removal of the doped polysilicon 22 exposed to the part 
which forms a contact aperture using the mixed liquor of thin fluoric acid and a nitric acid, etching removal of the 
oxide film 19 of the part which forms a contact aperture, the oxide film 23 around the part which forms a contact 
aperture, and the CVD oxide film 24 is carried out using thin fluoric acid, and the contact aperture 25 is formed. 
Finally, as shown in (h), the electrode 26 which contacts the semi-conductor substrate 10 in the part of the contact 
aperture 25 is formed. Thus, the covering nature of an electrode 26 improves by constituting. 
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[0023] Although the example which forms the gate of an MOS mold semiconductor device in coincidence at the 
process which forms a contact aperture was shown using doped polysilicon, you may constitute from drawing 2 so that 
the configuration of those other than the gate may be formed at the process which forms a contact aperture using polish 
recon. Moreover, you may make it form only a contact aperture at the independent process using the approach shown in 
drawing 2 , and the same approach. The process is explained based on the sectional view of drawing 3 . However, 
suppose that a same sign is attached about the configuration and equivalent configuration which were shown in 
drawing 2 . 

[0024] As are shown in (a), and an oxide film 19 is formed on the semi-conductor substrate 18 and it is shown in (b) by 
drawing 3 , the polycrystal film 27 of silicon is formed on the oxide film 19. Next, as shown in (c), etching removal of 
the polish recon 27 is alternatively carried out according to a photolithography process so that the polish recon 28 may 
remain in the part which forms a contact aperture. Furthermore, as shown in (d), the polish recon 27 is oxidized by 
thermal oxidation. At this time, an oxide film 23 is formed all over the front face of the semi-conductor substrate 18. 
[0025] Next, as shown in (e), the CVD oxide film 24 for an insulation is formed on an oxide film 23 using CVD. 
Furthermore, a photolithography process is performed using the pattern which carries out opening of the boundary 
region (field which goes into the range of 0.5micrometer extent from the polish recon 28) of the upper part of the polish 
recon 28, and the side of the polish recon 28, and as shown in (f), etching removal of the oxide film 23 and the CVD 
oxide film 24 which are formed the upper part of the polish recon 28 and above the boundary region is carried out. 
[0026] Furthermore, as shown in (g), after carrying out etching removal of the polish recon 28 exposed to the part 
which forms a contact aperture using the mixed liquor of thin fluoric acid and a nitric acid, the oxide film 19 of the part 
which forms a contact aperture, the oxide film 23 of the perimeter, and the CVD oxide film 24 are etched using thin 
fluoric acid, and the contact aperture 25 is formed. Finally, as shown in (h), the electrode 26 which contacts the semi- 
conductor substrate 10 in the part of the contact aperture 25 is formed. 

[Translation done] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing one example of the formation approach of the contact aperture of this 
invention. 

[Drawing 2] It is the sectional view showing the example from which the formation approach of the contact aperture of 
this invention differs. 

[Drawing 3] It is the sectional view showing the example from which the formation approach of the contact aperture of 
this invention differs further. 

[Drawing 4] It is the sectional view showing an example of the formation approach of the conventional contact 
aperture. 

[Drawing 5] It is the sectional view showing the example from which the formation approach of the conventional 
contact aperture differs. 
[Description of Notations] 

10 18 Semi-conductor substrate (semiconductor device) 

II, 19, 23 Oxide film 

12 [ ] Non Doped Poly silicon (Poly crystal Film) 

13 [ ] High-melting Film 

16 25 Contact aperture 

17 26 Electrode 

20, 21, 22 Doped poly silicon (poly crystal film) 
21 [ ] Doped Poly silicon (Gate) 
24[]CVD Oxide Film 
27 28 Polish recon (polycrystal film) 



[Translation done ] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



8/22/05 



JP,G8-236475,A pRAWINGS] 

, ^ . • i » 

* NOTICES * 



Page 1 of 3 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



^••Sfff.'?s?s.~.\'-'.~sssr.~.-.*.-.'??.*.'.^^^ 



DRAWINGS 
[Drawing 1] 



(b) 



<c) 



(d) 



11 



12 



—11 



(e) 



if) 



JL_S 



TO 



;M1 <«> 



10 



? 13 12 



-10 



15 '« 13 C 

1 ' 



2 -11 
- -10 



16 13 12 





17 


353335 12 















^-11 



-10 



[Drawing 2] 
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[Drawing 3] 
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